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JTUREINE JNLET fLOW LDSS RECUCES TURBEME POMER OUlPUT, WESULTING IN LOSH OF ENGIWE THRUET, THLS 15 SEHSED BY THE
JCOMIRCLLER WANICH FRUREASES CFOV FLOM. CONTIHUED LOSS OF THAUST WILL CAUSE A OFOV COMMAKD LIMET YIOLATICH OR AN
[EXCERSNVE NPORP TURBIME DISCHARGE TENPEAATUAE CAUSING AR ENGINE REOLLINE PHUTBOUH, HISSION SCRUE | F SETECIED BY
REDL INE, LOSS OF MENICLE PLE TO NFOTP TURBIWE OR HEAY ENCHARGER FAILURE MAY PESULY IF WOT BETECTED.

[RECUMDANCY ECREENG: TUREDPUMP STYSTEM - SEMSOR SYSTEM: LMLIME SEDUMDAMCY

A1 PASS. REDUNDANT HAABWARE ITEME ARE CAPABLE CF CHECKOUT DURING WORMAL GEDUND TuRNARDIMD .
% FPASS., LOSE OF A REDUNDAAT HARDHAME ITER IS OETECTAGLE DLMING FLIGHT.
C: PASS. LOSS OF AEDUNDANT MARDMWARE 1TEMS COULD WOY RESULF #ROH A SINGLE CREDIALE EvEUT.

[OOLAMT LEAKAGE IMFINGING CH CHE QN B0TH TURBINE DISCHARGE SENSCRE WILL XESULT IN ERROMEOUSLY LDW [MDICATED
TEMPERATURE(SY AND LOSE OF REDLINE PROVECTION. FTURETHE EMLET FLOW LOSSES WESULT EN REDUCED TURACFLMP OUIFUF. THIZ I8
SEMSED BY fHE COMTAOLLER, INCREANING PRERURNER ONIDIZER FLOW AND TUNBIME TEMPERATUNES. EXCESSIVE TURDIHE TEMPERAFRES
RESUILT IU 4EAT EXCHAMCER OR TUREINE BLADE FAILURE. LOSE OF VEHICLE. :

JREDUNDANLCY SOREENS: SIMGLE PMINT FAILURE: N/

TURIINE INLET FLOM LOSS REDLCES TLMSIME POWER OUTPLIT, RESULTING IW LDSS OF ENGINE THRUST. [W1S IB SEWSED BY THE
CIMTROLLER, WHICK INCREASES OMIDIZES FREBURNER FLOMW. FACLURE COM!IMURTION CAUSES ENCESE HPOTR TURBINE D1SCHAREE
TEHFERATURE OR OFQV QPENS KD CONRAMD LIMIT AKD MCC P DECREASES YIOLATING HGL Pc LUW RECLINE. ENGINE ZHUTDOWN,
MISSION ABORT 1F DETECIED &Y RERLINE., LO5Y% OF VEMICLE DUE TO HPOIP TURBINE ON WEAT EMCHANGER FAILURE MAT RERILY IF HOT
DETECTED. '

AEGUKDANCY SCREENG: TURBOUMP STETEM - EENSOR SYSTEM: AMLIKE REPUKDANCY

T mEr—Fro-—ALtamLLaEL

FASS. REDIMDANT HARDMARE ITEMS ARE CAPABLE DF CHECKDUT DURIHG HORMAL BROUUD TURMAROUME.
FASS. 41055 OF A REPLUNOAWT NARDWARE ITEM 15 DETECTABLE DURTWO FL IGHT.
FAGS. LOSS OF REQUKDAHT HARDWARE LTEWS COULD NOT HESULY FAOH A SYHGLE CREGIBLE EVENT.
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FAILURE CAUSE A! SEALENO SURFACE DAMAGE
FAILURE CALESE 8: BEAL FAILURE OR DAMASE

CAYOGEN IC HYDAOGEY, LSED AN COOLANT FOR THE TUREIHE COMPONEMTS, IS5 SUBRLIED FROM THE OXIDIZER PAEBUNWER YO THE RFODTP
TIMBINE HOUSING {13 AT THE LUTEAFACR . $EALING 15 ACCOMPLISHED BT THE USE OF Tik PMESSUNE-ASSISTED SEALE. AN INODMRD SER
{2y 15 UTILITED TO PREWEWT NYDROKEN LEAKAGE (RTD THE PREAURMER CAAMBER WIILE AN QLITROMAD SEAL (1) PREVENTZ NYDROCEN
LEAKAGE T VTHE TUABINE BXMAUST MANIFOLD. WHILE PREYEMTING LEAKAGE, THE T SEALS MAINFAIN THE COOLANY PRESAURE ABOVE THE
OPH CONALST IOM PRESSURE, THEREEY PREVEWKING HOT-OAS LEAKAGE ACROSS THE INTEMFACE, ANALTSIS SHOVWE IF THE INBOWRD SEAL
[FAILS, THE LEAKASE OF COOLANT 14 WOT SUFFICIENY TO ALLOW WDT-EAS LEAXAGE FROM THE OPB [NT0 THE COULANT CAVITY BETWEEM THE
THO SEALS. |F THE CUTROSRD SEAL FAILS, WITR FNE IMBOAAD SEAL TWTACT, THE RESULTANT LEAKAGE WOULM BE SUECICIENT TO
BEGRADE WHE COGLAF PREISURE BELOW TAE UPB COMBUSTIDN FRESHLKE AMO ALLDW LEAXAGE ACRDSS THE INTENFACE. TNE ¥EALS ARE
COHPEESSED OURING PAMP ENETALLATIGH [HTO TWE ENGINE MNG ASF1STED DURING CPERAATION BY THE COOLANT PRESSURE. THE TWO SEALS
ARE RETAINES 1N COMCENTAIC CEANMELY IN THE TUABINE HOUSING FLANGE £4) BY A SET OF CLIPA AKD S£T SCREWS WHICH WIMIMIZE
SEAL WONEMERT AND AESURE PROPER POSITIONING DURING WOW-DPENATIONAL PHASER. FHE TURBIME HOUSIWNG FLANGE |2 #MNUFACYURED
JUTILIZING AN IWCOLOY 503 FORGING. INCOLDY ®DY 1% AN IADH WASED ALLOY LMICH WAS SELECTEOD FOR 118 TIRENGTH, REEISTAMCE

0 AYDROGEN ENVIRCAMENT EMSRITTLEMENT, CORROSION RESISVYAMCE AND RESISTRRCE TO STRESS (DRACSION CHACKIAG (%). THE ALLOY
IS SOLUTION THEATED AMD AGE WARDEMED {1). SEALIMD SURFACE FINISH, FLATHESS AMD WAYINESS REGUIREMEMTS ARE SPECIFIED TO
MAINIATY SEALING FUMCTION {1}. THE ZEALE ARE HAMUFACHIRES UTILIZING INCONEL 29%&, HHICH WAS SELECTED FOR 175 RESULRED
STREMOTH AN EASE OF FMIRICATION (4). TRE ALLOY S EOLUT IO TREATED AUD AGE HARDEMEG (21 (3). ALTHOUCH [REONEL T1B I
SISCEPTIALE TO EMBANTTEERENT IN NIGH FRESSUAE KYDROGEN, THE STRERS LEVELS ARE WITHIN THE ELASTIC RANOE AHD DOES HOT
FEQLIRE PROTECEION f4), THE SEALS ARE STLVER FLATED FOR LUBRIGCLTY AMD TD CONFORM TO SEALING SURFALE IARECUYLARITIES {2)
{3). SURFACE DAMAGE FROM FARTICULATE CONTANINATION 1IN THE HYCROGEM SVSTEM 1% CONVEOLLED BY EME SYSTEM CLEANLINESS
REQUIREMEMIE (%), TURINE HAHDLIHO ANO KEEEHALY, AND BY ¥/ VEHITLE PROPELLANT CLEAMLIMESS NEQUIRENERTS (8] CLRIKE
MOERATION, THE SEALS MRE CORFIHED IN THE CHANWEL AWD CAMNOT MICRATE IHTC THE HOT-BAS FLOW STREAH. THE COMPRESLIVE Fi1
BETWEER THE TURBIME HAISING AND TRE OFR BECOMEY THE COMTROLLIKG FLOW CAI¥ECE IM THE EVEWE OF SEAL LEAKAGE. THE HIGH
CYCLE AND LDW CYCLE FATIGUE LIFE OF THE PRESSURE-ASSISTED BEALS WEET CEI REQUIREMENTS (T3. - THE TURWINE HOUSING HIGH
{CYCLE FATLGUE L1FE MEETS CE] AEGUIREMENTE (7], BUT I3 LOW CTCLE FATIGLE LEME LEMITED BT MAJDR WAIVER {11). THE

HINTHM FACTORS OF BAFETY FOR THEEE PRARTS HEET CEI REOUIRENENTS (B), YTAE PRESCURE-ASSISTED SEALS PARENT MATERIAL WAS
CLEARED FOR FRACTURE MECARMICRSMOE FLAM OEO0MTH SIWCE THEY ARE MOF FRACYURE CRIVICAL PAR1S, ENCERT POR TRE TURBINE

MUSTME WHICH WAS CLEARED BY RISK ASSESSMENT (%). REUSE OF FARTS DURING OVERNAUL ARE COMTADLLEG BY THE REQUIREMENTS

OF THE CVERHAUL SPECIFICAVION {103,
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| SICGHIFICANT CHARACTERISTICS | IRSPECTIONCE ) FTESTCS
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]REUDBI!-EB - SILVER SEML RSDOABLE
|n1|ﬂl!ﬂl!.5? - STLYER SEML ASGOMAST
[PSOGRIID - AOT-GAS HAWIFOLD n50arHg
REOOT?4E - SUPFORT [asmorrss
|HAFERIAL IHTECAITY |MANERIAL IMTEGRITY [§ YERIFIED FER SPECEFICATION AMD BRAUTRG REQUIREMENTS. REDA TG- 153
ALOOF 744
THE SEALS ARE PEHETRAWT IMSPECTED PER SPECIFICATION WELCUINEMENTS. ARDT13-116
HEAT TAEAT {HEAT TREAT 1% VERIFIED PER JPECIFICATICH REQUIREMENTS. AADST1-020
SUREACE FINIGN SHEVER PLATING AHD RAODIUM DVERFLATE ARE THRPECTED PER SFECIFICATION REQULREMENTS. RATSOF-DOT
CLEANL INESS OF DOMPONERTE COMFOHEMTS ARE VERNFIED CLEANED TQ ONYGEW/PROPELLANESFLEL SERYICE FEA SPECIFICATICH InLioomd
|REQUIREMENTE.
ASSEMELY TMTEGRITT SEALING SUAFACES ARE INSFECTED FER DRAVING REGQUIAEMENTS. Lsarein
LS B
JrsoiaBis
JrE008E5T
THE SEALS SEALIWG SURFACES ARE INSPECIED AT ASSEMALY OF HPOTP ARD IHSTALLATION EINTD THE KLOOR14
{POVERREAC PER SFECEFICAT IOW REQUYRENENTS.
THE PUNF SUBASSEHELIES ARE IMSPECYED DURIME OVERNALL PER SPECIFITATION REQUIREMENTS. RLDORTE
INSPECTTONS INCLUDE: WISUML, OMSENSIDHAL, FEMETAANY, ANT REFLACEMENT OF LSAGE ITEMS AS RADIYS-1 14
APPLICASLE, PER OVERHAUL CLASSIFICATION.
THE SEALS HEIGNT AWD DIAMEYERS ARE IKSPECIED DURENG OVERKALL PER SPECTFICATION ALDmI 24
|ItEﬂlIIIEnEHTE.
CFERAT |0U/PERFORHANCE T5 VERIFIED BrY EMGINE HOT FIAE TESTING AND 280 E & M [NSFECTIOWS. |ALOGO30-04
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[RLE 0409,
BASIL WELD
CONP IHENT PRAAT WD, WELD MO,  TYPE
MATH HDUS N A5907729 1,2 £
HAEN HOUG1HG TSTIH 3 EEN
HRIR HIYS1HG K5B07T2 CRU
NN NOUGIHG REBOTTEY 1,12 6N
HATH HOUS1ME REOOTTZY i3 EON
TA14 HEUSIHG REROTTZY W17 I
NATH HAUSIHG RBOOTT2Y B, EM
YAIN HOUSEHR RIDO772Y 2,13 AW
HATH HDUS1 HE R5007728 2,0 o
NAIH HOUSTER RIRIIZY NS9O
NATH 1DUSING R9DR7 729 15 BERY
HATH HDUS!KE AGOET7RY " BIRY
NAIN MDUSING R3O0} 124 1 L
NATH IOUSIND RSADIT2Y 0 BIRM
RASH HOUSTHE Lt a2 G
HATN MEGS|HG 25607729 54 STAW
NRIN HOYSTHG N5ROIIZY 15,5 S
HAIN MELS |G REOOTTZY Y HTW
HATH HOUSTHE RB0OTTZ 82 BTN
NATN HOUS 1HG k3002 43 Bl
NATN EOUS1HE RE0OTTZ v A
MAIN HOIS1HG RBOTIY 45 BT#
HAIH HOUSIHG RBCOTTZY §6-70  BTAH
INET WSTHG RG007712 1 AT
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VOLUTE FB007772 1,15 9T
VOLUTE RB007732 0,H 0T
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WALUTE RE0077T2 W2 KT
YOLUTE AEOTTIZ 2/, BN
FLAKGE ASOETTIA 1,2 GIAN
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FREA/ELL HELD JOINTE
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ADET CRITITAL INITIAL
BASIC NELD S10E WOT  FLAY BIZE NOT RETECTANLE
CONPDNERT PARTMD.  NELD HR. TYFE  fUASS  ACEEBS HEE Le¥ LOHNENTS
FLNGE RB00T736 bt 1L I | Y
FLARBE ROIIZIE ML M I ¥
FLANGE RE007 734 -6 B 1 Y
FLANGE REONI I3 19,20 BAN \
FLANGE REO#773b 1 s |
FLRNGE RENDTTH 22 EBN 1 X
FLAKBE AEN07T34 7 g 1]
FLANGE REOOTT34 0 w4l 1
FLANEE REOTT34 % 1 K
BELLD¥S REOOTIM 1,25, ot ] y
FELLNS REDOTIM 3,1 (40 ]
HOVSIND RECOTI 1,1 ) 1 Y y
HODS Kb ABOTINS 3 g i g
HDUGi+ ¥ RE007744 ' 1 Rl "
HIMSE ABO07TNE 3 a0l k 1
HOUS 144 #0007 145 11 w1l 1 I
NDUS 1M RI007THS -2 a0l I I I
HAL T 007745 XTI L B! ] '
EELLDWS RBLOTIAN ) EER 1
FELLINS RE07THS 7 o I
¥ELLOWI R007IMY 14 L
BELLNG 9007747 5,6 ) 1
BELLOWY RH07149 I ] I
BELLENS RSONIT4Y 12 £ 1
BELLONS RI007751 3 £ L 1
BELLONG REORI73) ‘ EM [ ] 1 ]
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BASE LINE RATIOWALE | VAR [ANTE ] CHANGE RATIONALE [* VARTANT DASH HUMBER
e L R L e T T
1. BMB-02, BADO-03 SECOHD  |SECOND STAGE WOZILE CARTINGE |WDT [SOSTATIC FRESS IMCREATES STAUCTUAAL INTEGRITY §¥ REQUCING CASTING -121, -§31, -r4r, 154,
ATARE ROXPLE CAETINE 15 NOT HAVE MOT @€EM HO! 1SCSTATIC  |WICROFORDSLTY. =141, -tr1, =199, -1,
ISOSTATIC PRESSED PER DAAMIND |PRESSED =M1, 211, 22, -5,
REQUIREMENTS. {ECP 1K-2R40) |usE AS ES RATIOMALE: -241, -251, -281, -a,
: . =201, -30F, =317, -18%,
1. LEFE LIMIT oM WoM KOT ISOSTATIC PRESSED ZWD S1AGE ROXILES REDUCES =350, -IM, -4
PROBARILITT ©F LOW CYCLE FATIGUE CRACKING RESULTIMG FROM EXLESSIVE
HICROPURDEIFY. C(OAR 294T)
Z. A PENEIEMNT INSPECTION IHTENVAL WAS BEEN IHPOSEC OR WOM HDT 1305TATIC
PRESSED 2MD STRGE NOZILES TO VEAIFY MO CRACKIHG M ENCESY OF ALLOHABLE
LIHITE.  (PAR 2147}
2. B4O0-13, A400-22 BEARINGS ARE PROCESAED AND LOWG TERH FATIGUE LIFE ©F BEARING |5 ENTEROED BY REDUCING THE ALLOWELE SIZE AKD {-121, -131, -1, -15t,
PROCESSEC: MNO IMSPECTED PER  |INSPECTED PER SPECIFITATION  [GIMATIVY OF ALLWARLE DEFECTS, : -1, 10, -1, -,
SPECIFICATION REGLIREMEMTE REQUIREMENRTS (RLOOSSA), -2, -4, -211, -IN,
(RLODD1S].  LECP M9} JUSE AE IS5 FAT!OMALE) =21, -39, -281. -2,
-291, -3, -911, -33%,
1. WEAR LIFE LIMIT ON DEARNHGY PREVENTS WEAR FROM CRCEEDING NLLOWMILE -3R1, -3IM, 404, AW
LIMITY. (DAN 2054, DAR P02 -R21, -4, 44y, -E51,
-4 41
2. CONTIRUED WSE HITE ALLOWMALE DISCREPAMCIES 15 COMTROLLED PEN THE
WAIMTENAHCE COMTROL OOCUMENT REUUIREMENTE {PA£-270%).




